Soybean is one of the main food crops in Democratic Republic of Congo (DRC). Its production is ensured mainly by farmers who use seeds of various origins. However, yields obtained with this crop remain low because of seed-borne diseases that also affect the quality of the seeds. Twenty -two batches of seeds collected in the Democratic Republic of Congo were analyzed. The average values of weight purity recorded ranged from 79 to 100 %, germination rates from 0 % to 86.6 % and seed weight from 71.1 to 152 g. Several phytopathogenic agents have been identified on both certified variety and landraces. The fungus Fusarium solani F.sp Glycine, Aspergillus sp, Rhizoctonia solani, Phomopsis longicola, Xanthomonas axonopodis pv. Glycine and Pseudomonas syringae pv Glycine have been identified.
INTRODUCTION
Soybean [Glycine max (L.) Merril] is grown in different regions as multipurpose secondary food plants, forages and as green manure. In the Democratic Republic of Congo (DRC), where per capita income is relatively low and animal proteins are difficult to access, soybeans are one of the most important crops for human consumption [1] . With an average annual consumption of 0.28 kg / inhabitant, this food crop ranks fifth among food legumes consumed in Democratic Republic of Congo after groundnuts (12. 57 kg / inhabitant), common beans (2.71 kg / inhabitant), pea (1.41 kg / inhabitant) and cowpea (1.08 kg / inhabitant) [2] . It is used effectively in the various programs to combat child malnutrition [3, 4, 5] .
However, the national production of soya, which is essentially peasant, remains weak. It was less than 2000 tons in colonial era, increasing to 18,000 tons in 1995, and later declining to 10,000 tons year [6] .
Such situation raise up an issue of the quality of soybean seeds used in DRC. In general, the physical conditions of seeds are used to account for a rate of germination [7, 8] . However, the physical quality of seeds is related to their health status. Parasitic attacks are one of the factors which negatively affect the yield and growth of cultivated species [9] .
Farmers use traditional farming practices and use seeds of various origins [10] that would be contaminated.
The use of contaminated seeds alone or in combination with other constraints (unsuitable cultivation practices, less fertile soils) leads to yield reduction and affects the quality of harvesting products, which would increase food insecurity.
Soybean cultivation is subject to several attacks (diseases, pests and weeds) that lead to significant crop losses. In 1988, soybean crop losses due to disease were estimated at about 10.5 million tons worldwide [11, 12] .
Identification of soybean contaminants and sanitary quality control of seeds used in the Democratic Republic of Congo are necessary. Indeed, the success of a crop depends on the quality of seeds used. Sanitary status of seeds influences the quantity and the quality of the products obtained from the fields. Microorganisms that attack seeds are considered economically detrimental because they are capable of causing disease in the field [13] and have adverse effects on seed quality [14] . Contaminated seeds are a means of conservation and a pathway for the dissemination of phytopathogenic microorganisms [15, 16] .
Knowledge of contaminants and their damage on seeds and seedlings is essential for plant breeding, seed multiplication and conservation programs.
Present study evaluated the physical, physiological and sanitary qualities of broadcast soybean seeds in DRC. Its purpose is to determine the quality of seeds produced in DRC and identification of seed-borne phytopathogenic germs. It is of particular interest as it can contribute to the development of strategies to increase production and improve farmers' incomes, thereby reducing poverty and food insecurity. 
MATERIALS AND METHODS

Plant Material
Methods
Quality test of collected seed samples
Three kinds of analysis were carried out: physical quality analysis, germination rate and health analysis. 
Physical Quality Analysis
Physical quality analyzes included purity, germination, and thousand seed weight. Purity weight, as described by [17] determine the percent composition by weight of each seed lot. The work involves manual sorting to separate and quantify the components (pure seeds and impurities). Impurities consisted of plant debris, earth and foreign seeds. These components were weighed on a precision balance. For each batch of seeds analyzed, the percentage by weight of each component (pure seeds and impurity) was calculated. Weight of one thousand seeds was determined from pure seeds. Purity and weight of one thousand seeds were obtained in three repetitions.
Germination Test
Germination test was performed on the blotting paper placed in Petri dishes at room temperature. Seeds were placed in lots of 50 seeds with 4 replicates. Petri dishes were moistened once (in the morning) daily with a squeeze bottle of running water. Counting was done as soon as the radicle emerged.
Sanitary quality analysis
Analyzes were made on the seedlings resulting from germination test and in PDA and NA culture media in Petri dishes.
Determination of the presence of fungi
Determination of the presence of fungi was carried out using techniques for detection and identification of phytopathogenic fungi as described in the common laboratory protocol of the Kinshasa Plant Clinic. Detection of fungi was made by incubation on Potato Dextrose Agar (PDA) culture medium. Seeds were previously disinfected by soaking in a solution of bleach (1%). They were then cleaned with sterile water to remove excess bleach. Disinfected seeds were placed on PDA medium at a rate of 5 seeds per Petri dish and incubated for seven days at 25°C. Fifty seeds from each of 22 lots were used.
After seven days of incubation, suspected mycelia were described and transplanted onto the newly prepared culture medium. Fungal structures (aspects, colonies and morphology) resulting from transplanting have been described and identified by microscopy (Scotch method) and compendiums of fungal structure descriptions.
The Scotch method was carried out according to the following steps:
1. Place a drop of lactophenol blue on the slide; 2. Take on the sticky side of a piece of scotch, fungal structure on culture medium; 3. Place the scotch tape on the sticky side up; 4. Add a drop of lactophenol blue to the sticky side of scotch 5. Cover the preparation with coverslip; 6. Heat the mixture gently until slightly boiling; 7. Observe the preparation under a microscope.
Determination of presence of bacteria
Presence the bacteria was determined using the techniques for detecting and identifying phytopathogenic bacteria as described in the common laboratory protocol of Kinshasa Plant Clinic. It consisted of isolating seed extracts on Nutrient Agar (NA) culture medium, as well as performing Gram test and oxidase test.
a. Preparation of Nutrient Agar culture medium
To prepare 1 litre of Nutrient Agar culture medium, 28 g of culture medium and 1000 ml of distilled water were used. The medium was autoclaved at 121°C for 15 minutes. After autoclaving, the medium was cooled in the water bath and then poured into the Petri dishes and stored in the fridge at 4°C.
b. Maceration of seeds and isolation of bacteria on culture media
Under the sterile laminar flow hood, detection of bacteria on the soybean seeds was made by extraction at different dilutions and by the preparation of bacterial suspension. Bacterial extraction was done by soaking the seeds in sterile physiological saline solution (0.85 % NaCl) contained in a 50 ml flask for 30 minutes. Volume of physiological saline was equal to two and a half times the weight of diluted seeds.
Extract obtained was diluted (× 100) in sterile water. Using micropipettes, we took 100 μl of each of extracts (diluted and undiluted) and deposited on culture medium. Using sterile loop, we spread the extract on the culture medium. Petri dishes were incubated in an oven at 28°C for five days. After incubation, we performed microscopic analysis of Petri dishes for the detection of suspicious structures.
Bacterial suspension was made by soaking the seeds in sterile physiological saline solution (0.85 % NaCl) contained in a test tube for 30 minutes. Volume of the physiological saline used for soaking was equal to two and a half times the weight of seeds diluted 10 g of seeds was used for soaking. This involves the use of 25 ml of distilled water. Trials were repeated 3 times for each lot of seed. Using micropipettes, we took 100 μl of each of the bacterial suspensions and deposit on culture medium. Using a sterile loop, we spread the extract on culture medium. Petri dishes were incubated in an oven at 28°C for 48 hours. After incubation, suspicious colonies were described and isolated on new Nutrient Agar medium.
c. Description of pure colonies and Gram test
Forty eight (48) hours after isolation, purity of isolated colonies was verified. Purpose of this operation was to obtain a single bacterial colony (one color). Gram test was performed to identify suspicious colonies. Test reading was done under a microscope.
Gram test was performed following the steps below:
1. Place one drop of sterile water on a microscope slide using Sterile Pasteur pipette; 3. Take a quantity of the bacterial cream with seeding loop and mix it with the drop of sterile water. 4. Dry the slide by passing it under the flame of a Bunsen burner;
On the dried blade, place in it:
• Crystal violet for 30 seconds (well covers the blade and then rinse with distilled water).
• Lugol for 30 seconds (then rinse with alcohol and water). • Safranine for 3 minutes (rinse with water) • Test reading was done under a microscope.
RESULTS AND DISCUSSION
Weight Purity, Thousand Weights and Germination Rates
The results for purity, seed weight and germination rate are recorded in Table 2 .
From the results obtained in Table 2 , the average values of weight purity recorded ranged from 79 to 100 %, germination rates from 0 % to 86.6 % and seed weight from 71.1 to 152 g. Highest percentages of impurities were observed on landraces, 5 of the 14 certified varieties registered 100 %. Landrace from Sankuru also recorded 100 %. Table 3 shows the identified species names, parasite complexes and mycelium characteristics on culture medium as shown in Photos 1, 2, 3, 4 and 5. Table 4 gives information on color of observed colonies and characteristics of colonies on Nutrient Agar culture medium. Two colonies appeared on the culture medium namely: a yellow colony, relatively convex and mucous, and a whitish flat colony. Whitish colonies were observed on culture medium at dilution 0 x (Photo 6), while both colonies were observed on 100 x dilution (Photo 7). These colonies were observed on all the seeds analyzed. Table 4 , the presence of white colony is observed on all seeds analyzed with the exception of variety TGX KOLOFUMA on which no bacterial manifestation was observed. Yellow colony was observed on varieties TGX 1987-84F / Sankuru, PKL6, landrace of Equateur and Kwilu.
Sanitary Quality
Presence of Fungi
Presence of bacteria
Gram test
Gram test results revealed pink staining on both colonies tested, meaning that the colonies tested 
Discussion
At the end of the physical, physiological and sanitary quality analyzes carried out, the differences between certified seeds and landraces (or all comers) were revealed. This may be due to the cultural practices used to obtain the seeds and their storage conditions. [7] observed that the presence of parasites in seeds causes the loss of thousand seed weights and reduces seed germination rate. The same observations are made by Liu [18] with Rhizoctonia solani and [19] with Phomopsis longicola.
Photo 6. Whitish colony on culture medium at dilution 0x
Photo 7. Colony whitish and yellow on culture medium at dilution 100x
CONCLUSION AND SUGGESTIONS
Present study aimed at assessing the physical, physiological and sanitary qualities of broadcast soybean seeds in the DRC. Its objective was to determine the quality of seeds produced in DRC and to identify seed-borne phytopathogenic germs. Results showed the presence of bacterial and fungal contaminants, the presence of parasite complex in seed samples analyzed. They showed presence of fungi (Aspergillus fumigatus and niger, Fusarium solani f.sp. Glycines and Phomopsis longicolla), bacteria (Pseudomonas syringaepv Glycinea and Xanthomonas axonopodis pv Glycines). Hypothesis evoked that the seeds used by farmers in the production of soybeans, in particular by the farmers with the all-coming material (self-produced, informal market, almost uncontrolled introduction) would be contaminated, was confirmed by the results obtained. Diseases observed on soybean crops and the low productivity of soybean cultivation in DR Congo are also due to the use of contaminated seeds. It is therefore imperative to set up the quality seed sector and to favor the use of certified healthy seeds.
